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Lubstituting numerical values for the constants, R and F, assuming # = 1 and a

f Body temperature of 37 °C, and converting to millivolts, we can simplify this
P reession to

W ket standard MO solution. 'The sauraied ¢l
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Ihiv expression computes the potential outside the cell membrane relative to
e potential inside the cell membrane for each individual ion. Applying the equa-
Aliin 1o the specific case of KF, we have (conc. K*) = 3 mM and (conc. K*), ..
~ L3S mM, so
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e ccll membrane has a potential that is 102 mV (0.102 V) nlore negative on the
dnle than the outside due to the much higher KT concentration inside the cell
e 19.15),

B = (61.5mV) log

inside

= (61.5 mV) log my =615(-165 mV = —102 mV
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Chapter 19

ELECTROCHEMISTRY AND ITS APPLICATIONS

How of Kt out of the cell,
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the basis for the transmissi
lem. During this process,
vlther inside or outside the
vell membrane is much [ens

Extracellular
environment

——_ Ground

K* mmm__ﬁ%a EXERCISE  19.8 Newiui
£ What would the membrane
K+ were the only ion o e vl
Intracellular K* i -
environment
Figure 19.15 The equilibrium potential for K across a neuron cell membrane. The | dmam n om —.: a:. 1
concentration is higher inside the cell than outside it. The Nernst equation explains the = 102 1}
equilibrium potential for K. ’ Vislinic cells inchucle 1he o

li's, Some batteries, ;ﬁn_.._
while others, such s i _,
i lissified as primary E_, _._..1. [
ind cathode can be ¢ § _,._..._ .
Hons cannot easily ﬁu
“dead” and must be dise

A sforage battery or ul 1

vin be reversed, so (hi

Just as for K*, each important ion shown in Figure 19,14 has a poted
depends on the concentrations of that ion inside and outside the cell meml
The values for Na*, K, CI~, and Ca?* shown in the figure can be used
Nernst equation to calculate the contribution that each ionic species malkes |
final resting potential of the neuron. The resting membrane poteniial fot | :
that is, the potential when no nerve itnpulse is being transmitted —depengts "
of the individual ion potentials. The equilibrium potentials for each ol
involved are averaged in proportion to the relative permeability of the v i _u_.__:._m‘J\ Batteries
brane for each ion. The resting membrane potential is different for differs
of neuron cells and is in the range of —60 to —75 mV, with the inside of
being more negative than the outside.

How do the concentrations of ions inside and cutside the cell men
become different? lons move across the cell membrane by several mechanisiis
all the ions undergo continual movement. In general, ions tend (o maove do
centration gradients, that is, from a region of higher to lower conceniriativn,
tion, active fom prmps move Nat and K'Y against their concentration
that is, from regions of lower to higher concentration, ‘Thus, the ion pun
Na* from insice to outside the cell membrane and move K' from outsiide
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